
CO 



REC'D 22 DEC 2003 



WIPO 



Rec'dPCT/PTOlGJUN 

(fl|lB 0 3 / 0 5 9 3 



POT 



10/ 53969© 



rOR IN PEOPLE 



The Patent Office 
Concept House 
Cardiff Road 
Newport 
South Wales 
NPIO 8QQ 



I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) 
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
origmally filed in connection with the patent application identified therein. 



In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re- 
registration save for the substitution as, or inclusion as, the last part of the name of the words 
"public limited company" or their equivalents in Welsh, references to the name of the company 
m this certificate and any accompanying documents shall be treated as references to the name 
with which it is so re-registered. 

In accordance with the rules, the words "public limited company" may be replaced by p.l.c, 
pIc, P.L.C. or Pl-rC. 



Re-registration under the Companies Act does not constitute a new legal entity but merely 
subjects the company to certain additional company law rules. 




PRIORITY DOCUMENT 

SUBMITTED OR TRAKSMITTED IN 
COMPLIANCE WITH 
RULE 17.1(a) OR(b) 



Dated 16 September 2003 



BEST AVAILABLE COPY 



An Executive Agency of the D^artment of Ttade and Industry 



ts Fonn 1/77 



JPM!te Act 1977 

. (Rule 16) 

r 



^ 17 DEC 2002 Office 



Request for grant bf a 

(Seenoteson the back\f4ktrfSr^rYoi^^t 
also get an explanatory leaflet from the Patent 
Office to JietpyoufmUi this form) 



Your reference 



PHGB 020237 



1/77 



The Patent Office 

CardiflFRoad 
Newport 

GwentNPlOSQQ 



Patent application number 
(The Patent Office will fill in this part) 



Full name, address and postcode of the or of 
each applicant (underline an surnames) 

Patents ADP Number (i^you hiow it) 

If the ^phcant is a corporate body, give the 
countty/state of its incorporation 



Title of the invention 



022931 6.5 



170EC02 E7?i462-1 mzsff ^^C 2002 



KONINKLDKE PHILIPS ELECTRONICS N V 
GROENEWOUDSEWEG 1 ' ' 

5621 BA EINDHOVEN 
THE NETHERLANDS ^ 
07419294001 . 



THE NETHERLANDS 



ELECTRO-OPTIC FILAMENT OR FIBRE 



Name of your agent (if you have one) 
"Address for service" in the United Kingdom 
to which all correspondence should be sent 
(including the postcode) 

Patents ADP number (if you know it) 



Phil^s iQteUectual Property and Standards 
Cross Oak Lane 
RedhiU 
Surrey 
RH15HA 
08359655001 



If you are declaring priority from one or more 
earher patent apphcations, give the country 
and the date of filing of the or of each of these 
earher appUcations and (if you know it) the or 
each application nmnber 



Country 



Priority AppUcation number 
Wyou know it) 



Date of filing 
(dqy/htonih^fear) 



If this apphcation is divided or otherwise 
derived from an earher UK apphcation, give 
the number and the filing date of the earher 
apphcation 



Nmiiber of earher apphcation 



Date of filing 
(dqyAnonth/year) 



Is a statement of inventorship and of right to 
grant of a patent required in support of this 
request? (Ajtswer "Yes" if 

a) ^^^pUcantnamedinpartSisnotaninventOKor 

b) there is an im&itor who is not named as an 
applicant, or 

c) any named applicant is a corporate body 
See note ((Q) • ^' 



YES 



Patents Form 1/77 



Patents Form 1/77 



Eater tbe nuniber of sheets for any of the foUowbig 

items you are filing with this f orra 

Do not count copies of the same document 

Continuation sheets of this foim 
Description 

— ^Claims^)— 

Abstract 
Drawings 





10. If you are also filing any of the following, 
state how many against each item: 

Priority Documents 

Translations of priority documents 

Statem^t of inventorsh^ and right 

to grant of a patent {Patents Form 7/77) 

Request forprehrninary exaininationand 

search {Patents Form 9/77) 

Request for substantive examination 

{Patents Form 10/77) 

Any other documents 



11. 


1/We request thejE 


jrant of a patent on the basis of this application. 




Signature y^^-^ 


Date {(, ( Itfzool , 


12. Name and daytime telephone number of 






person to contact in ffce United Kingdom 


01293 815438 


(A. G. WHTTB) 



After an application for a patent has been filed, the Comptroller of the Patent Office will consider whether publication or 
communication of the invention should be prohibited or restricted under Section 22 of the Patents Act 1977. You will be 
informed if it is necessary to prohibit or restrict your invention in this way. Furthermore, if you live in the United Kingdom, 
Section 23 of the Patents Act 1977 stops you from applying for a patent abroad without first getting written permission from the 
Patent Office unless an application has been filed at least 6 weeks beforehand in the United Kingdom for a patent for the same 
invention and either no direction prohibiting publication or communication has been given, or any such direction has been 
revoked. 
Notes 

a) If you need help to fill in this form or you have any questions, please contact the Patent Office on 0645 500505, 

b) Write your answers in capital letters using black ink or you may type them, 

c) If there is not enough space for all the relevant details on any part of this form, please continue on a separate sheet oj 
paper and write "see continuation sheet" in the relevant part(s). Any continuation sheet should be attached to this form, 

d) If you have answered "Yes" Patents Form 7/77 will need to be filed. 

e) Once you have filled in the form you must remember to sign and date it 



j) For details of the fee and ways to pay please contact the Patent Office 



Patents Form 1/77 



^^HGB 020237 
DESCRIPTION 

ELECTRO-OPTIC FILAMENT OR FIBRE 

This invention relates to an electro-optic filament or fibre, especially 
-one4hat- is.-st.itable-fGr-ineiusion-ln-a-fabrie or-a-garment wfth- the- aim-of- 
5 producing optically detectable effects therein. 

The last 30 years have seen wide-ranging research and 
development In electro-optic displays. This work has been so extensive 
that such displays are now commonplace in a wide range of everyday 
. rtems such as laptop computers, photocopiers, printers, handheld devices 
(such as -personal digital assistants"), telephones, media-reading 
machines such as CD players and DVD players, portable televisions and 
retail point-of-sale devices. The invention is useable in all such displays 
and ,n a wide variety of further devices Including but not limited to those 
disclosed hereinbelow. 

For a considerable part of the last 30 years the research effort has 
focused on producing flat, rigid displays that In use appear substantially 
two-dimensional to the viewer. 

One reason for the historical emphasis on flat, rigid displays derives 
from the popularity of liquid crystal materials In such displays. 

The liquid state of such materials has led to a tradition of confining 
l.qu.d crystal material between glass plates, in order to maintain structural 
integrity of a display after manufacture. Also the known liquid crystal 
display structures can be made in a reliable fashion if produced in this • 
nnanner. 

Latteriy, however, there has been growing interest in the subject of 
flexible displays. 

Such displays are potentially foldable. whereby for example the 
display screen of a device such as a laptop computer Is storable'ln a 
considerably smaller space than the cun-ently known displays. 

Also a flexible display can confom, to the contours of an in-egularly 
shaped substrate. This opens the possibility of locating displays in a wide 



^ 2 PmB 020237 

variety of locations that previously have been unsuitable for such 
purposes. 

One example of a composite display material proposed for use in a 
flexible display is disclosed in EP-A-0 933 752. 

In -this -disclosure a plurality .of. -rotatable-. microspheres, are. 
suspended in an array in a flexible medium that is sandwiched between 
flexible, light-transmitting electrode sheets. 

The microspheres are coated during manufacture so that opposite 
sides thereof exhibit optically distinct characteristics. For example, one 
side of each microsphere may be highly reflective by virtue of coating with 
a white pigment such as ti02; while the opposite side of each microsphere 
may include a coating that absorias light in a predetermined range of 
wavelengths. 

The core of each microsphere is polarisable, as a result of its 
chemical structure. Therefore the application of selected potentials to the 
transparent electrode sheets causes rotation of the spheres relative to the 
supporting medium whereby the appearance of the display is variable. 
The use of appropriate addressing software allows the generation of 
differing effects in distinct parts of the display, whereby it is possible to 
generate chosen images and patterns. 

The (xsmposlte structure disclosed In EP-A-0 933 752 is sufficiently 
thin to be flexible and in some ways to resemble paper. 

Another flexible display Is so-called "electronic ink" manufactured by 
E-Ink Corporation (www.eink.com). 

In this technology, as in EP-A-0 933 752, a plurality of microspheres 
Is suspended in an array in a flexible medium sandwiched between 
transparent electrode sheets or layers. 

In each microsphere there is a plurality of charged particles. 
Typically there would be positively and negatively charged particles within' 
each microsphere, whereby on the generation of an electric field by virtue 
of energising of the electrode sheets the positively charged particles 
migrate to one side of each microsphere; and the negatively charged 
particles to the opposite side. The respective groups of particles are 
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differently coloured (or otherwise optically distinct). By controlling the 
potentials applied to the electrode sheets it is possible to generate optical 
effects in the display. 
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-While the-foregolng-displays provlde-for the baslc-requlrement of . 
flexibility, they are somewhat inconvenient to incorporate into some 
classes of product. 

In particular, it is difficult to Incorporate such displays Into Items 
such as fabrics and garments that have complex shapes and/or structures 
Probably the only way of incorporating the aforementioned displays into 
such structures is to produce the displays In sheet form and adhere them 
to pre-existing fabrics. This might involve compromises In the design 
. and/or manufacture of such articles. 

Therefore it is an aim of the invention to provide an electro-optic 
subcomponent that is capable of being an integral part of eg. a fabric or a 
gamient. whereby the design and/or manufacture thereof involves 
considerably less compromise than hitherto. 

According to the invention In a first aspect, there Is provided an 
electro-optic filament or fibre comprising an elongate core within a volume 
of polarlsable material, and an outer member overlying the said volume 
wherein: 

(i) the core and the outer member are electrically 
conducting and respectively connectable to electrical potentials to 
generate a field therebetween; and 

(ii) the polarisable material exhibits an optical effect when 
subjected to a said field and/or a change in a said field, the said optical- 
effect being visible or othenA^ise optically detectable extemally of the 
filament or fibre. 

Conveniently the outer member Is optically transmlssive and/or 
transflective. 
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In any event, in preferred embodiments of the invention the 
subcomponents of the filament or fibre are flexible whereby the filament or 
fibre as a whole is flexible. 

Such a filament or fibre may, at the option of a designer, be eg. 
woven-i— knitted-r-crochetedT- -seara- stitched, -overlocked,. embroidered -or~. 
othenA^ise interlaced with further fibres (that may or may not have the same 
structure as the filament or fibre of the invention) thereby producing a 
fabric and/or a garment. 

Alternatively a filament or fibre according to the invention may be 
adhered to another structure by any of a range of means, thereby 
producing eg. a sheet-like display or simply even a region of electro-optic 
display filaments or fibres adhered to. a surface. 

Conveniently the core is or includes a flexible rod made of or from a 
material selected from the list including: 

an electrically conducting metal; 

an electrically conducting polymer; 

a polyamide coated with a conducting material; or 

combinations of two or more aforesaid materials. 

In one arrangement the outer member includes a surface adjacent 
which the said volume of polarisable material lies. 

Preferably the outer member surrounds the said volume of 
polarisable material, whereby the filament or fibre is inherently interlacable 
with other fibres for the purpose of manufacturing a fabric or garment. 

However, for the avoidance of doubt, the outer member need not 
encircle or surround the remainder of the filament or fibre in all 
embodiments of the invention. 

In any event the outer member and the said volume preferably are 
adhered one to the other, thereby conferring structural strength and 
integrity on the filament or fibre. 

Weaving, knitting, crocheting or interlacing of the filament or fibre 
with other fibres, and the manufacture of the filament or fibre, are 
advantageously facilitated by the preferred feature of the filament or fibre 
being of generally circular cross-section. The core, the volunie of 
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polarisable material and the outer member preferably are generally 
mutually concentric and of circular cross-section. Nonetheless, other 
arrangements of the subcomponents of the invention are possible. 

Conveniently the volume of polarisable material Includes one or 
- - more ofc- 

a liquid crystal material; 
a microencapsulated, polarisable Ink; or 
a "twisting ball" composite. 
Another possibility is to use polymer and/or conventional LED's. 
Although these are not "polarisable" in the narrow sense of the 
aforementioned materials , they are capable of responding to impulses of 
differing polarity. Consequently they fall within the meaning of 
"polarisable" in the context of the invention. 

By "microencapsulated, polarisable Ink" we mean eg. "electronic 
Ink" as described hereinabove. 

By "twisting ball composite" we mean a display material of the 
general kind disclosed in EP-A-0 933 752. 

Conveniently the volume of polarisable materia! Includes a pigment, 
especially an inorganic phosphor pigment; titanium dioxide; or mixtures 
thereof. 

Such pigments are advantageously known to enhance the optical 
effects producible in electro-optic displays. 

Preferably the resistance of the outer member is inhomogeneous. 
This advantageously allows for variability of the optical effects from place 
to place along the filament or fibre. In particular, such inhomogeneity of 
the resistance of the outer member allows for the provision of pixels along 
the filament or fibre, at electrically addressable locations. Such features 
facilitate the generation of recognisable images. 

It is possible to achieve such inhomogeneity of the resistance of the 
outer member as a result of one or more of: 

(0 one or more discontinuities In the material of the outer 
member; 

(ii) non-uniformity of the thickness of the outer member; 
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(iii) non-uniformity of the resistivity of the material of the outer 
member; or 

(iv) non-uniformity of the composition of the outer member. 
These features of the invention are convenient and straightforward 

5— -to-manufaGture, . . . . . . 

Preferably the core and/or the outer member of the filament or fibre 
is operatively connected to an electrical potential that varies in 
dependence on the output or state of a transducer. 

This feature of the Invention opens the possibility of eg. fabrics and 
10 garments for industrial, domestic or entertainment use that are capable of 
alerting the wearer or another viewer thereof to the prevalence of particular 
conditions. 

For example, a hat incorporating filaments or fibres according to the 
invention may be arranged to warn of excessive UV exposure in sunny 
15 environments; or a ski glove can warn of the temperature conditions lil^ely 
to result in icing of pistes. 

The invention also resides in a self-sustaining structure including 
one or more filaments or fibres each as defined herein. 

Preferably in such a structure the or each said fibre is interiaced 
20 with a Hirther fibre, in one or more of the ways described herein. 

More specifically, such a structure includes a plurality of filaments or 
fibres each as defined herein, the filaments or fibres being woven, knitted 
or crocheted together. 

Such a structure is of course manufacturable using conventional 
25 textile making techniques and/or apparatuses such as looms and knitting 
machines. 

The invention further resides in a garment including one or more 
filaments or fibres defined herein; and/or a structure as defined herein. 

30 There now follows a description of preferred embodiments of the 

invention, by way of non-limiting example, with reference being made to 
the accompanying drawings in which: 
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Figure 1 Is perspective view of an embodiment of filament or 
fibre according to the invention; and 

Figure 2 shows improvements In light transmission through 
the material of an outer layer, fomiing part of the invention, through the 
.... addition -of-an-intepferenGe-layer,- . 

Figure 3 shows an example of a self-sustaining structure 

according to an aspect of the invention; 

Figure 4 shows a gamient according to the invention; and 
Figure 5 shows another embodiment of electro-optic device 

according to the invention. 



Referring to the drawing figure, an elongate, electro-optic filament 
or fibre 10 comprises an elongate core 11 that lies within an elongate, 
cylindrical volume 12 of polarisable material. An outer member 13 that Is 
also an elongate cylinder overlies and in the embodiment shown encircles 
the volume 12. 

The core 11 and the outer member 13 are electrically conducting 
and are respectively connectable to electrical potentials to generate a 
radially extending electric or magnetic field therebetween. 

Outer member 13 Is In the embodiment shown optically 
transmlsslve and/or transflectlve. One suitable material for the 
manufacture of outer member 13 Is a transparent, electrically conducting 
material such as indium fin oxide (ITO). Other suitable materials include 
Indium zinc oxide (IZO); organic conductive coatings such as polyethylene 
dioxithlophene (PEDOT); or thin metal layers such as thin silver layers 
having similar conductivity to ITO. Such layers are transparent to an 
adequate degree. 

Transmission through such layers may be Increased by the 
application of thin interference layers (preferably on both sides). An 
example is Zinc sulfide (ZnS) on Silver (Ag). 

The transparent coatings (Interi'erence layers) should have a high 
index of refraction. The transparent coatings can be applied at one side of 
the thin metal layer (substrate - metal - coating), or on both sides 
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(substrate - coating - metal - coating). It is also possible to modify the 
transmission properties further by applying a coating with different 
transparent layers having alternating high and low indices of refraction. 
Preferably, the layer sequence always begins with the high index of 
- -refraction- layer on-the-metair- Preferred -values- are- n->-1r8T 

The thin metal layers mentioned have the advantage of being 
producible at room temperature. This contrasts with the ITO layers, for the 
preparation of which temperatures of more than 180C may be needed. 

When it is desired to produce a continuous coating or layer, a 
thickness of pertiaps 15nm of the material is needed. ITO at this thickness 
transmits about 90% of incident light. As shown by Figure 2, which plots 
light transmission against wavelength, a 200 angstrom thick layer of silver 
on the outer member 13 transmits a maximum of about 60% of incident 
light energy at about 395nm. By comparison the same thickness of silver 
coated with a zinc sulphide (ZnS) interference layer that is 300 angstrom 
thick permits nearly 70% transmission, at about 660nm. 

The polarisable material 12 is such as to exhibit an optical effect 
when subjected to a field as defined herein, or a change in such a field. 

"Optical effect" as used herein includes but Is not limited to changes 
in reflectivity, optical transmlssivity, polarisation and/or absorption. The 
optical effect preferably is visible or othenwise optically detectable by 
reason of the properties of the outer member. However in some 
embodiments of the invention this need not be so. For example the outer 
member may be of high reflectivity; or may absorb all or substantially ail 
visible wavelengths in order to achieve particular optical effects. 

All the subcomponents of the fibre are in the prefen-ed embodiment 
shown flexible, whereby the filament or fibre 10 as a whole is flexible. 
Hence the filament or fibre 13 is interlacable with other filaments or fibres, 
that may or may not, at the option of the user, have the same structure as 
that shown in the figure. 

Suitable materials for the core 1 1 Include, but are not limited to, an 
electrically conducting metal; an electrically conducting polymer; a 
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polyamide coated with an electrically conducting material; or combinations 
of the aforesaid materials. 

Particulariy suitable materials include eg. solid, flexible copper wire; 
twisted, multiple copper filaments; copper-coated wires and multiple 
.. ..filameuLmDsliiictimsj Qtliejifihres or wires. pJ.ated.oc.ath^J3ad3a with 
a metal such as coppen polyamide fibre with copper electrolessly plated 
on it; and steel, multifilament fibres. In coated or plated fibres or wires, 
the coating or plating need not be continuous. 

Each of the aforementioned constructions of core 11 offers different 
advantages in temis of flexibility, uniformity and conductivity. 
Consequently the designer of articles according to the invention has 
considerable choice as to fibre characteristics. 

As shown In the drawing figure, the outer member 13 and the 
volume 12 are adhered one to another. One way of achieving this is by 
forming the outer member as a coating on the fibre. In principle this may 
be done by a dipping process but it could also be applied before the fibre 
is extruded; or by electroless plating. 

Alternatively a method of applying an outer sheath may use elastic 
force to hold contact or an outer surface could be twisted round as a tape. 
In these cases a conductive glue eg. silver loaded epoxy might be useful. 

It is also possible that the entire fibre could be sheathed in a 
protective - insulative layer. 

As shown, the cross-section of the filament or fibre 10 is circular, 
whereby the core 11 is an elongate rod; and the volume 12 and outer 
member 13 are elongate cylinders. Preferably the components of the 
filament or fibre are concentric since this aids manufacture. It also assists 
in the production of a uniform, radial electrical or magnetic field 14. 

In another embodiment of the invention shown schematically In 
Figure 5. the outer member 13 does not encircle or sun-ound the volume 
12 entirely. 

In such, an embodiment the outer member 13 may be constituted 
eg. as a transmlssive or transflective sheet (such as an ITO-coated clear 
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polymer sheet) or another shape of conducting material adjacent which the 
volume 12 containing core 11 lies. 

The volume 12 may be adhered to such a sheet, or may simply be 
supported (eg. by virtue of interlacing with other fibres) adjacent such a 

—form oLouter..member_13.- _ 

As illustrated schematically in Figure 5, a plurality of the volumes 12 
may be present, adhered or supported adjacent the outer member 13 in a 
wide variety of ways and orientations. 

Figure 5 additionally demonstrates that the volume 12 may as 
necessary be encircled by a sheath 12a that is distinct from member 13. 
The need for and nature of such a sheath result from the precise fibre 
construction adopted and flie materials needed to form the volume 12. 

As noted herein, the volume 12 of polarisable material may include 
one or more of a liquid crystal material (that may, in turn, be any of several 
types); a microencapsulated, polarisable ink; or a twisting ball composite. 

The polarisable material may include a pigment such as but not 
limited to an inorganic phosphor pigment (eg.: 

BAM:Eu Ba,MgAI10O17:Eu 
YAGrCe Y3AI5012:Ce 
ZnS:Ag ZnS:Ag>M,CI 
ZnS:Cu.Au ZnS:Cu.AuAI ) 

that serves to convert: ambient light, act as a brighter and/or give the 
filament a desired colour; and/or a whitener such as Ti02 or a functionally 
equivalent pigment 

Mixtures of pigments are possible within the scope of the invention. 
In any embodiment of the invention, the resistance of the electrical 
resistance of the outer member may be inhomogeneous. 

As noted this advantageously allows the definition of pixels along 
the elongate filament or fibre and/or the generation of particular optical 
effects. 

Such Inhomogeneity may be the result of discontinuities In the 
material of the outer member 13, as illustrated schematically at 13a in 
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Figure 1; or may be the result of non-unlfbrmity of the thickness of the 
outer member as Illustrated schematically at 13b in the figure 

Another possibility is for the resistivity of the material of outer 
member 13 to vary from place to place therealong. 

' ■'"^^ ^"^^ '^^^'"'"''^ is-f°r the chemicaL.composltion of the 

matenal of outer member 13 to vary from Place to place as aforesaid 

The core electrode 11 and outer member electrode 13 are in 
preferred embodiments of the invention connectable to electrical potentials 
that vao, in dependence on the output or state of a tmnsducer as 

5 aforesaid. 

One transducer T is shown schematically connected in Figure 1 
Reference numeral 16 schematically represents driver inputs and system 
vanables influencing the output or state of the transducer T 

A self.sustalning stmcture according to the invention includes one 
or more fibres or fllaments each as described herein, interiaced with a 
farther fibre or another component. Each further fibre may be as 
descnbed herein, or may be of a different design. 

°"^^*«"te3«°f processing the filaments or fibres of the invention 
■n th,s way lies in the abiltty to weave, knit or cn^chet or othenvise intertace 
«ie fibres using conventional textile manufacturing machine^, such as 
tooms and knitting machines. 

Figure 3 shows in an exaggerated way a plain woven stmcture 17 
according to the inventbn fbnned by Interlacing respective fibres 10 Plain 
weaving is merely the best known of the myriad ways within the sc»pe of 
the ,nven«on In which ft is possible to interiace fibres to produce self- 
sustaining structures. 

In the Figure 3 embodiment the warp fibres are represented by the 
numerals 10a and the weft fibres by numerals 10b. It is no, essenJl for 
both the warp 10a and weft 10b fibres to be in accorxiance with the 

stmcture 17 as a whole, if eg. tt,e weft fibres 10b are ott,er than in 
accordance With the invention. 
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For the avoidance of doubt however it is equally possible, within the 
scope of the invention, to produce a structure 1 7 all of the fibres of which 
are as described herein. 

The structure 17 is shown in Figure 4 forming part of a garment 1.8, 
lhat-in_tlia-example.is-foiiJlJustcatiy.e. .purpose.s..showrL as..a.sW hat. .When 
appropriately connected to driver circuits and transducers, the structure 17 
may provide for optical effects such as the simple warning shown; or 
considerably more complex effects. 

The structure 17 may be formed integrally with the gannent 18; or 
may exist separately, thereby requiring securing (eg. by stitching or gluing) 
to the garment. 

Structures exemplified by structure 17 may within the ambit of the 
invention constitute or form parts of eg. soft furnishings, vehicle interiors, 
bandages, wound dressings, packaging, sails, parachutes and indeed 
virtually any product in which there is a possibility of using textile 
components. 
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1 . An electro-optic filament or fibre comprising an elongate core 
within a volume of polarisable material, and an outer member overlying the 
said volume, wherein: 

(i) the core "and" the '(^^' T^l^eraie ~ electrically 
conducting and respectively connectable to electrical potentials to 
generate a field therebetween: and 

(ii) the polarisable material exhibits an optical effect when 
subjected to a said field and/or a change in a said field, the said optical 
effect being visible or otherwise optically detectable externally of the 
filament or fibre. 



2. A filament or fibre according to Claim 1 wherein the outer 
member is optically transmissive and/or transflective. 

3. A filament or fibre according to any preceding claim whose 
subcomponents are flexible, whereby the filament or fibre is flexible. 

4. A filament or fibre according to any preceding claim wherein 
the core Is or includes a flexible rod made of or from a material selected 
from the list including: 

an electrically conducting metal; 

an electrically conducting polymer; 

a polyamide coated with a conducting material; or 

combinations of two or more aforesaid materials. 

5. A filament or fibre according to any of Claims 1 to 4 wherein 
the outer member Includes a surface adjacent which the said volume lies. 

6. A filament or fibre according to any preceding claim wherein 
the outer member sumounds the said volume. 
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7. A filament or fibre according to Claim 5 or Claim 6 wherein 
the outer member and the said volume are adhered one to the other. 

8. A filament or fibre, according to Claim 6 or any claim 
dependjQgjELOji),.Qlam5o.> whejeln the_ 

core, the said volume and the outer member are generally mutually 
concentric. 

9. A filament or fibre according to any preceding claim wherein 
the volume of polarisable material includes one or more of: 



10. A filament or fibre according to Claim 9 wherein the volume 
of polarisable material includes a pigment. 

11. A filament or fibre according to Claim 10 wherein the pigment 
is an inorganic phosphor pigment; titanium dioxide; or a mixture thereof. 

12. A filament or fibre according to any preceding claim wherein 
the resistance of the outer member is inhomogeneous. 

13. A filament or fibre according to Claim 11 wherein the 
inhomogeneity of the resistance of the outer member results from one or 
more of: 



a liquid crystal material; 

a microencapsulated, polarisable ink; or 

a 'Twisting ball" composite. 



(i) 

member; 



one or more discontinuities in the material of the outer 



(ii) 
(iii) 



non-uniformity of the thickness of the outer member; 
non-uniformity of the resistivity of the material of the 



outer member; or 
(iv) 



non-uniformity of the composition of the outer 



member. 
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14. A filament or fibre according to any preceding claim the core 
and/or the outer member of which is operatively connected to an electrical 
potential that varies in dependence on the output or state of a transducer. 

,5. : 

1 5. A self-sustaining structure including one or more filaments or 
fibres each according to any preceding claim. 

16. A structure according to Claim 15 wherein the or each said 
fibre Is Interlaced with a further fibre. 

17. A structure according to Claim 15 or Claim 16 including a 
plurality of fibres each according to any of Claims 1 to 13 woven, knitted or 
crocheted together. 

18. A gannent including one or more filaments or fibres each 
according to any of Claims 1 to 14; and/or a structure according to any of 
Claims 15 to 17. 

19. A filament or fibre generally as herein described, with 
reference to and/or as Illustrated In the accompanying drawings. 

20. A structure generally as herein described, with reference to 
and/or as Illustrated In the accompanying drawings. 



21. A gannent generally as herein described, with reference to 
and/or as Illustrated In the accompanying drawings. 
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ABSTRACT 



ELECTRO-OPTIC FILAMENT OR FIBRE 



In the field of flexible displays there is a need for an electro-optic 
— filamentthat-is-eapable-ef-being-wovenrknitted-eFcfoeheted; 

An electro-optic filament or fibre (10) includes an elongate core (11) 
extending lengthwise within a volume (12) of polarisable material; and an 
outer electrode member (13) overlying the volume (12). 

The pore (11) and outer member (13) are electrically conducting 
and connectable to electrical potentials to generate a radial field in the 
polarisable material. 

The outer member (13) is optically transmlssive and/or transflectlve. 

The polarisable material (12) exhibits an optical effect such as a 
colour change, change in polarisation or change In reflectivity, when 
subjected to a said field or a change in a said field. 

The filament or fibre may readily be woven into eg. a fabric or a 
gamrient, using conventional textile processing machinery. 



[Figure 1] 




Figure 1 
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